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DETAILED ACTION 
Claim Objections 

1 . Claim 4 is objected to because of tine following informalities: in line 6 of the 
claim, the phrase "mass electing" should be changed to "mass selecting". Appropriate 

correction is required. 

2. Claim 6 is objected to because of the following informalities: The comma at the 
end of line 2 should be changed to a period. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-6 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 is indefinite, because the limitation "consisting of alkanes, ethene, or 
ethyne" in lines 2 and 3, implies that the gases only contain alkanes, ethene, or ethyne 
only. This contradicts the claim language in lines 1 and 2, "containing one or more of a 
range or reactive species." 

Claim 4 is indefinite, because the limitation "consisting of alkanes, ethene, or 
ethyne" in lines 2 and 3, implies that the gases only contain alkanes, ethene, or ethyne 
only. This contradicts the claim language in lines 1 and 2, "containing one or more of a 
range or reactive species." 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Keough (Dimethyl Ether as a Reagent Gas for Organic Functional Group Determination 
by Chemical Ionization Mass Spectrometry), and further in view of Zhu et al. (Multiply 
hydrogen bonded complexes in ether systems: combining experiments with density 
functional theory calculations). 

Regarding claim 1, Keough et al. discloses a method of detecting and quantifying 
trace levels of molecules containing one or more of a range or reactive species (see 
"selective detection" page 2546, column 2, lines 1-5), in gases or gas mixtures 
comprising alkanes, ethene, or ethyne (see "presence of alkanes" page 2546, column 2, 
lines 1-5), said method including using an alkoxyalkyi cation as the chemical ionization 
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precursor (see "Primary ionization", page 2540, Experimental Section, Procedure, 
paragraph 1). 

While Keough discloses the method taking place in a chemical ionization mass 
spectrometer (see "DME CI" Page 2540, Lines 10-15), the reference does not disclose 
the chemical ionization mass spectrometer to be specifically a selected ion flow tube 
mass spectrometer. 

Zhu et al. teaches a method of analyzing a gas sample using selected ion flow 
tube mass spectroscopy (see "SIFT apparatus" page 94, section 2.1, paragraph 1) 
using dimethyl ether as the chemical ionization precursor (see "DME", page 94, section 
2.1 , paragraph 2). Selected ion flow tube mass spectroscopy is suited for quantifying 
reactive species concentrations in a gas mixture because ion concentrations are 
specifically mass selected providing a more accurate distribution (see "ion distributions", 
page 95, column 1 , lines 5-1 1 ). 

Keough and Zhu et al. are analogous because both references are directed to 
chemical ionization mass spectroscopy using dimethyl ether as a reagent gas in the 
analysis of a variety of compounds. 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention to use selected ion flow tube mass spectroscopy, as disclosed by Zhu et 
al., in the method of Keough, as it is a sensitive method of analyzing a wide variety of 
reactants. 

Regarding claim 2, modified Keough discloses all of the claim limitations as set 
forth above. Additionally, Zhu et al. discloses the reacting of the sample gas to be 
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analysed with the alkoxyalkyi cation in a stream of helium (see "helium carrier gas", 
Methods, section 2.1, paragraph 1). 

Regarding claim 3, modified Keough discloses all of the claim limitations as set 
forth above. Additionally, Keough discloses the alkoxyalkyi cation ionisation precursor 
to be a methoxymethyl cation (see "ionization of the dimethyl ether", page 2540, column 
2, lines 50-55). 

8. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Keough (Dimethyl Ether as a Reagent Gas for Organic Functional Group Determination 
by Chemical Ionization Mass Spectrometry), in view of Zhu et al. (Multiply hydrogen 
bonded complexes in ether systems: combining experiments with density functional 
theory calculations), and further in view of Freitas, et al. (Characterization of an 
ambident electrophile: the gas phase reactivity of the methoxymethyl cation). 

Regarding claim 4, Keough et al. discloses a method of detecting and quantifying 
trace levels of molecules containing one or more of a range or reactive species (see 
"selective detection" page 2546, column 2, lines 1-5), in gases or gas mixtures 
comprising alkanes, ethene, or ethyne (see "presence of alkanes" page 2546, column 2, 
lines 1-5), said method including using an alkoxyalkyi cation as the chemical ionization 
precursor (see "Primary ionization", page 2540, Experimental Section, Procedure, 
paragraph 1). 

While Keough discloses the method taking place in a chemical ionization mass 
spectrometer (see "DME CI" Page 2540, Lines 10-15), the reference does not disclose 
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the chemical ionization mass spectrometer to be specifically a selected ion flow tube 
mass spectrometer. 

Zhu et al. teaches a method of analyzing a gas sample using selected ion flow 
tube mass spectroscopy (see "SIFT apparatus" page 94, section 2.1, paragraph 1) 
using dimethyl ether as the chemical ionization precursor (see "DME", page 94, section 
2.1 , paragraph 2). Selected ion flow tube mass spectroscopy is suited for quantifying 
reactive species concentrations in a gas mixture because ion concentrations are 
specifically mass selected providing a more accurate distribution (see "ion distributions", 
page 95, column 1 , lines 5-1 1 ). 

Additionally, Zhu et al. discloses the method as set forth above comprising the 
steps of: 

producing a supply of alkoxymethyl cations (see "reactant ions are generated" 

and "protonated monomers", section 2.1, paragraphs 1 and 2), 

mass selecting the alkoxymethyl cations (see "mass-selected", section 2.1 , 
paragraph 1), 

inducing a flow of the alkoxymethyl cations into the inlet of a flow tube of the 
spectrometer in a carrier flow of helium (see "injected into the flow tube by a helium 
carrier gas" section 2.1, paragraph 1), 

reacting the gas sample in the mass spectrometer (see "neutral reactant", section 
2.1, paragraph 1), and 

calculating the concentration of the trace levels of molecules present in the 
reacted gas sample (see "detector quadrupole", section 2.1, paragraph 1). 
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Keough and Zhu et al. are analogous because both references are directed to 
chemical ionization mass spectroscopy using dimethyl ether as a reagent gas in the 
analysis of a variety of compounds. 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention to use selected ion flow tube mass spectroscopy, as disclosed by Zhu et 
al., in the method of Keough, as it is a sensitive method of analyzing a wide variety of 
reactants. 

Modified Keough does not disclose the molecules present in the reacted sample 
gas to be heteroatoms. 

Freitas et al. discloses CH30CH2''to be very reactive with various neutral 
nucleophiles, including heteroatom containing nucleophiles such as CH3SH and 
CH3SCH3 (see Table 2, page 113). 

Keough and Freitas et al. are analogous because both references are directed to 
the reaction and analyzation of a variety of molecules using methoxymethyl cation. 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention to use the methoxymethyl cation to analyze heteroatoms, as disclosed in 
Freitas et al., in the method of modified Keough because methoxymethyl cation is very 
reactive with a variety of heteroatom-containing nucleophiles, any of which may be 
found in conjunction with alkanes, which are not reactive with methoxymethyl cation. 
This allows for the detection of more compounds. Additionally, the use of 
methoxymethyl cation is known for these properties and would give the expected 
results. 
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Regarding claim 5, modified Keough discloses all the claim limitations as set 
forth above. Further, Keough discloses the method wherein the alkoxymethyl cation is 
a methoxymethyl cation (see "ionization of the dimethyl ether", page 2540, column 2, 
lines 50-55). 

Regarding claim 6, modified Keough discloses all the claim limitations as set 
forth above. Further, Freitas et al. discloses that the range of reactive species includes 
molecules that contain sulfur, nitrogen, oxygen, phosphorus or silicon heteroatoms (see 
table 2, page 113). 

9. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Conclusion 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAVID WEISZ whose telephone number is (571 )270- 
7073. The examiner can normally be reached on Monday - Thursday, 7:30 a.m. - 5:00 
p.m., EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Basia Ridley can be reached on (571)-272-1453. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. W./ 

Examiner, Art Unit 4153 



/Basia Ridley/ 

Supervisory Patent Examiner, Art Unit 4153 



